The analysis reveals that knowledge-exploiting strategies are more common for activities in emerging economies, whereas knowledge-gaining and learning strategies drive the establishment of activities in countries with an advanced national innovation system. Furthermore, small and medium-sized firms tend to internationalise via international cooperation rather than via the establishment of own subsidiaries abroad. Plans for future activities show only limited change in this respect.
Introduction
It is a widely known and discussed fact that firms internationalise their Research and Development (R & D) activities. Firms' R & D networks are growing in space with the highest dynamic in emerging economies. This is due to the phenomenal improvements and significant cost reduction in communication infrastructure (Blinder 2006; levy 2005; ContraCtor et al. 2010) and to governmental policy change, such as the liberalisation of foreign direct investment (FDI) regimes and tighter enforcement of intellectual property rights in many countries (UnCtad, 2009) . Furthermore, firms have started to use external knowledge sourcing more frequently instead of internal R & D organisation as spatially and organisationally distant knowledge can be more inspiring (Bierly et al. 2009 ).
Although these trends are being intensively discussed, the pattern of R & D internationalisation cannot yet be fully explained and existing studies reveal limitations. Firstly, R & D internationalisation is driven by large multinational enterprises (MNE). Small and medium-sized enterprises (SME) are expected to follow, but are generally neglected in the literature on R & D internationalisation. Massini/Miozzo (2012) and HsUan/MaHnke (2011) call for a correction of the large firm bias. Empirical studies are needed to research whether SMEs adopt innovation offshoring strategies of large MNEs or develop their own strategies due to limited resources. Secondly, R & D internationalisation of firms is often explained by the attractiveness of target regions using data gained from national statistics (e. g. wage level, share of highly qualified workers). Strategic motives of firms are rarely taken into account. If strategic drivers are directly identified, they mainly mirror firms' R & D internationalisation in general, but hardly relate to locational or organisational choices at the same time. This leads to the third shortcoming, the one-dimensional (strategy, target countries or organisational mode) view of R & D internationalisation. Moreover, an outlook to future activities related to existing R & D internationalisation patterns is rarely reflected upon.
The aim of this paper is to deal with some current shortcomings on R & D internationalisation and to answer the following questions: How do firms' strategies determine the spatial and organisational pattern of R & D activities (1) from a conceptual point of view and (2) from an empirical perspective taking into account the small and open economy of Austria? The paper attempts to explain the R & D internationalisation pattern using a multidimensional perspective consisting of the interrelation of strategic motives, locational choice and organisational modes.
The analysis is based on a firm survey of SMEs in Austria carried out in 2010. The sample gathered includes 410 firms. The survey method gave us the chance to gain information on stra- The paper is divided into a conceptual, method, empirical and concluding part. In the conceptual part, the interlinkages of strategic drivers for R & D internationalisation, organisational modes and locational choice are discussed. This is followed by the introduction of the main data source and the applied methods. The empirical part presents evidence from an Austrian firm sample on the interlinkages of the three dimensions. Moreover, it provides an outlook on future dynamics of R & D internationalisation. The conclusion summarises the findings and delivers a more distinct picture of R & D offshoring.
Firms' perspective on R & D internationalisation: A conceptual view
In the following it is argued that firms' R & D strategy determines the locational choice of R & D activities and their entry modes. There are R & D activities that are highly knowledge intensive and specialised and other that are more standardised. Depending on the strategic choice of firms what type of R & D activity they want to strengthen, locational choice in terms of advanced or emerging economies as well as distant or proximate economies is taken. Depending on the locational capacities the entry mode is selected.
Internationalisation of R & D activities in global value chains
The global value chain concept (GVC) provides a pragmatic and useful frame to answer questions on the spatial dispersion of value creation activities and their organisation (stUrgeon et al. 2008) . MUdaMBi (2008) presented the "smile of value creation", while looking at the value added of different activities and at the same time the disaggregation of the value chain. He roughly distinguishes between basic and applied R & D activities in the upper end of the value chain that relate to high value activities, the manufacturing and standardised services in the middle of the GVC that relate to lower value activities and finally the marketing, logistics and after sales activities that again relate to higher value added (see Fig. 1 ).
The spatial pattern corresponds to the value added of the activities. Accordingly, the start and end of the chain is expected to be largely located in advanced market economies, while the manufacturing activities are relocated and often outsourced to emerging economies. "Increasing modularization allows the firm to amplify its core focus on narrower activities within the value chain associated with the highest value added, an approach which may be called 'fine slicing'. In tandem, it allows the firms to outsource other activities (associated with lower value added) more cheaply and efficiently." (MUdaMBi 2008, 708) . Firms to which these lower value added activities are outsourced use this opportunity to upgrade and realise increasingly more value added activities (oeCd 2008). Examples of this development can be found in the athletic shoe industry, in the auto industry or the electronics industry.
In this research, we only focus on a specific fraction of the GVC -namely the upstream end of R & D activities. We assume that even within the highly value added activities, fine slicing takes place. Already, kUeMMerle (1999) differentiates the strategic choice of firms between homebased augmenting versus home-based exploiting activities. This differentiation can also be related to R & D activities distinguishing R & D aiming on the creation of new knowledge and technologies with very high value added and those aiming on exploitation of competencies. Other related typologies following this dichotomy are strategic asset seeking versus market or resource seeking activities (dUnning 1995; 1996) or knowledge creating versus knowledge exploiting activities (Cantwell/MUdaMBi 2005) which we follow.
Hence, R & D strategies targeting on the creation of knowledge are largely supply driven. For knowledge creating activities spatial proximity to other firms with high knowledge value is crucial. Furthermore, supporting regional institutions are of highest importance to protect their intellectual property right (gertler 2003; MalMBerg/Maskell 1997) . Innovations are more likely to emerge when the knowledge of different players is combined. Firms can absorb this knowledge for in-house use. Hence, there is a need for external knowledge inputs like new technology, highly qualified science and engineering talents and networks. This makes knowledge creating activities costly (Florida 1997; serapio/dalton 1999; Manning et al. 2008; Cantwell 1989; kUeMMerle 1999; lewin et al. 2009; pearCe 2009; dUnning 1998; dUnning/narUla 1995) .
In contrast, R & D activities aiming on the exploitation of competencies are demand driven. Firms enter and secure markets abroad while exploiting firm-specific knowledge and capabilities in foreign environments, e. g. through cost reduction (HyMer 1960; kUeMMerle 1999; gaMMeltoFt 2006) . However, a global production and commercialisation requires a customisation of products for specific markets (with respect to climate, technical norms, standards, customer needs). These innovations call for R & D activities conducted directly in the target country, as the innovation process requires feedback loops with customers. (HyMer 1976; dUnning/narUla 1995; gaMMeltoFt 2006 , Massini/Miozzo 2012 . In order to exploit knowledge, it must be appropriated and to some extent standardised (e. g. development activities for market adaptation and production support) to a level which al- However, managers of firms, especially in SMEs, suffer under bounded rationality (siMon 1991). Managers are limited by the information they have, the cognitive limitations of their minds, and the finite amount of time they have to make a decision. Most SMEs are family-led, which makes it difficult for foreigners to step in and add experience to the SMEs. Managers of SMEs base their decision on R & D organisation abroad on their personal often limited international experience (no perfect information). However, each decision has consequences which enable managers and therefore SMEs to learn. Especially in family-led SMEs this knowledge and experience is stored for an entire generation within the organisation and can be used any time. If SMEs take choices on strategies (knowledge exploitation or knowledge creation) and locations, we can assume bounded rationality.
Location choice
According to MUdaMBi (2008, 702) Jensen/pedersen (2011) showed that Danish firms have expanded their offshoring beyond the proximate "home" market in Western Europe to emerging economies all over the world, but preferentially to Eastern Europe. "This again highlights the importance of proximate location -for firms based in Denmark, Eastern Europe offers a mixture of proximity and low cost" (Jensen/ pedersen 2011, 365) . aMBos/aMBos (2011) also show negative effects when firms establish a knowledge sourcing hub in culturally distant economies, taking German MNEs as an example. Proximity apparently still matters in R & D internationalisation. Although Eastern European countries are emerging -as Asian countries are as well -uncertainty is perceived lower in those countries as they are in proximity rather than in distance. Face-to-face contacts can still be realised and this enables knowledge spillovers (storper 1995). However, distance is not limited to space, but also includes "psychic distance, defined in terms of factors preventing or disturbing the flow of information between the firm and the target nation, including linguistic, institutional, cultural and political factors" (aM-Bos/aMBos 2011, 110). Adjustments to the new environment need to be learned, which remains an obstacle for firms and causes significant costs, especially in regions like Asia (zaHeer/ManrakHan 2001; ContraCtor et al. 2010) . In conclusion, beside the advancement of the innovation system, proximity in terms of space, culture and cognitive behaviour matters for business R & D internationalisation.
Entry mode
Knowledge intensive activities are usually highly localised, but external "pipelines" (BatHelt et al. 2004) can also transfer appropriated knowledge. If we take the value chain picture again, knowledge created in the very upper end is difficult to transfer, but knowledge related to exploiting activities is easier to move once it is appropriated (gertler 2003). Transfer channels often have an organisational dimension, e. g. in the establishment of subsidiaries or through trust based inter-firm cooperation. Knowledge travels through the routine or relocation of engineers and managers (saxenian 2006), sometimes by new communication technologies. Accordingly, firms adapt their entry mode to the R & D strategy on the one hand and to the specific characteristics of the target location on the other hand.
MUdaMBi/tallMan (2010) gave reasons why the organisation of R & D is not limited to a make or buy decision, as was conceptually and empirically discussed for production processes. They argue that firms seek organisational structures "that both protect and leverage their strategic knowledge assets, with the final decision often coming down to a choice between different alliance forms" (MUdaMBi/tallMan 2010, 1434). Cooperative modes, according to williaMson (1991) being a subtle distinction between internal and external solutions. Cooperative modes better fit to the special characteristics of know ledge inherent to R & D activities (high value, highly tacit, involving investments in human capital, highly transaction-specific investments, high risk, strategic decisions). Especially know ledge creating R & D activities might be efficiently organised in cooperative modes as access to new knowledge and scientific infrastructure can be ensured. However, cooperation also offers incentives for the organisation of competence exploiting activities, namely labour cost savings and the ability to respond quickly to changing markets (MUdaMBi/tallMan 2010, 1434). Besides the type of R & D the location specific characteristics influence the entry modes. Meyer (2011) e. g. shows that firms adapt their organisational mode in response to differences in the regional formal (legal, political and administrative systems) and informal institutions (relationships and social norms).
Path dependency and organisational evolution
Besides the strategic motives and the related locational and organisational feature steering R & D offshoring, other external factors can be important driving forces. The resourced based view of firms (penrose 1959; wernerFelt 1984) points to the tangible or intangible resources at the firm's disposal to grow competitive. Especially SMEs have limited financial and managerial resources available, have limited access to additional financial resources and only profit partially from economies of scale (Economist Intelligence Unit 2011). However, SMEs profit from speed and flexibility, lack of bureaucracy, effective communication and decision-making, close customer ties and the opportunity to niche the market. This enables them to be competent and flexible partners. For Swedish SMEs rovira nordMan / tolstoy (2011) proved that product flexibility may strengthen personal interaction with foreign customers, which in turn enhances technology innovation.
Another issue that must be raised is path dependency and organisational learning. Frequently referred to as co-evolutionary dynamics, the factors which shape the strategic decisions concerning R & D offshoring are macroeconomic forces, host and home country's offshore policies, industry dynamics and firm-level offshoring capabilities (Manning et al. 2008) . However, the decision in favour of R & D offshoring is not always a conscious process, but sometimes a "side product" of locational choice for production and distribution sites (Belitz 2004) • Behavioural and evolutionary assumptions of firms suggest that rules and routines used by firms lead to the continuation of existing R & D sourcing (mainly internally and close to headquarters), even if environmental dynamics paint a different picture.
• Firms' past experiences influence managers' perceived choices of opportunities for R & D internationalisation decisions.
• Transaction costs suggest that firms hesitate to change their organisational modes (from internal to external R & D sourcing) or their location in space. It is risky and costly to experiment with new forms and locations of R & D.
Combining the strategic, organisational and locational perspective -the SME's point of view Emerging and distant economies are at cultural and cognitive distance with no path dependency for most of the European firms, but knowledgeexploiting motives (markets, production) and attractive R & D policies are the gravitation points. However, location-specific environmental uncertainty (e. g. volatile and unpredictable market conditions, policy instability) and behavioural uncertainty (e. g. inexperience in business culture and longer reaction time in distant economies) might have the greatest influence in steering the decisions of firms on hierarchies, which makes it again difficult for SMEs to enter those countries as it would be very costly for them.
From this discussion the following hypothesis were derived: After cleaning and supplementing the database, questionnaires were electronically sent to 5,700 firms. About 14 % of the e-mail addresses were inactive, hence the actual sample frame was reduced to 5,100 firms. Firms were reminded using first a written and then a telephone reminder (730 firms with more than ten employees and R & D staff of more than three persons according to the FFG database). As a result, 410 completed questionnaires were received (resulting in an actual response rate of 8 %).
Data sampling and methods

Data and methods
The questionnaire consists of six thematic blocks:
• characteristics of the enterprise (a. o. sector, ownership, turnover, employees, access to capital, exports, FDI) and its market environment (number of competitors, information on the type of competition), 
R & D internationalisation of Austrian firms
The empirical section is organised as follows. Taking the organisational modes into account, there also seems to be a distance decay pattern. Internal R & D is more spatially dispersed, even though it is still strongly focused on Europe (Tab. 3). The higher share of internal R & D locations in Asia and North America indicates the need to set up one's own facilities which are far away from headquarters. Cooperative and external R & D is most often used in the EU-15 region, which could follow the argumentation that R & D activities in spatial and cultural proximity need less control.
We expect different organisational modes to also be associated with different strategic drivers (that can finally be associated with locational patterns). ing knowledge exploiting R & D activities. What can be depicted from the figure is that internal organisation in own R & D laboratories is more likely to be related to knowledge exploiting activities. Two thirds of the respondents of internal R & D organisation named supporting the production abroad and the relevance of the host market as the most important reasons. Production requires a customisation of products for specific markets. These innovations call for R & D activities conducted directly in the target country. The customisation of products is the entry ticket to foreign markets. This might also explain why internal R & D is most widely distributed and occurs in Western and Eastern Europe as well as in North America, Australia, and Asia. These are major markets that already might host production sites which -due to distance -can only partly be supported by R & D facilities (and staff) at the headquarters location. This is at least partly a reflection of the fact that R & D centres are often the climax of a stepwise upgrading process of local production sites which gain functions and responsibilities over time. 
Tab. 3: Spatial distribution of international R & D activities
Internal R & D External R & D Cooperative R & D Total n % n % n % n % Western
Internal R & D on international level
We have shown that strategic motives drive the locational choices as well as the organisational modes for R & D activities of firms. In a final step we want to tie together the three dimensions to make the interrelation between those three more explicit. This exercise is conducted separately for internal and external/cooperative R & D at the international level. Fig. 4 shows the distribution of motives according to (aggregated) location, which allows for a distinct characterisation of each location. These selected locations are the most popular destination and have the following stereotype-like characteristics according to the development of the innovation system and locational distance:
(1) Western Europe: advanced and proximate, 
Future R & D locations
Austrian firms were also asked to provide information on their plans to increase or newly generate internal R & D activities abroad in the next three to five years. 
